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The attached March 20, 1997 matrix, with attachments, puts forward a condition for the
landscape which has been determined to be properly functioning in order to meet the habitat needs
of anadromous salmonids and other aquatic species in northern California on Pacific Lumber

Company's properties in Humboldt County.

The Matrix was developed using the best scientific and commercial information available.

Development of the Matrix included both federal and state agencies. The primary contributors in
the development include Vicki Campbell, Sharon Kramer, and Nan Reck from National Marine
Fisheries Service; Chris Heppe from Environmental Protection Agency;, Mark Stopher, Bill
Condon and Larry Preston from the California Department of Fish and Game; Marty Berbach,
Pete Cafferata and Marc Jameson from the California Department of Forestry and Fire Protection;
Frank Reichmuth and Bob Kiamt for the North Coast Regional Water Quality Control Board; Jim

Gaither from the California Resources Agency; and, others.

This Matrix is a work in progress, designed to be fluid, responding to studies and literature not
previously considered, and new research and monitoring.

Indicators in the Matrix are meant to describe landscape and aquatic habitat conditions expected
to be achieved and maintained during the life of the habitat conservation plan. They also define

species habitat needs for issuance of a section 10(a)(1)(B) permit in accordance with the
Endangered Species Act of 1973, as amended.
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PROPERLY FUNCTIONING CONDITION MATRIX
a. k .a. Specles Habitat Needs Matrix

PACIFIC LUMBER COMPANY HABITAT CONSERVATION PLAN

AQUATIC

March 20, 1997

Work-In-Progress

for the

* The Matrix dispiays a condition for the !andscape which has been determined, using the best scientific
information available, to be properly functioning in order to meetthe habitat needs of aquatic species.

* The Matrix below is to be used for Class | and il watercoufses Class i watercourse properly functvomng

conditions are found i m Attachment “F~.

* Al Indicators are interrelated, many are mterdependent, and should be viewed together as a functioning

system.
PATHWAY {NDICATCRS PROPERLY REFERENCE NOTES '
FUNCTIONING ' f
| Water Quatty: Tempesature 118-146°C (532682°F; May be lowered to meet
! EAWAT 16.8°C (622°F) late amphibian needs. Referto
l summer fivendle rearing attachment “A" for infasmation
_ regarding methodology.
1 ‘SedimentiTurbidity Refer to atachment "B" for Class High pricrity for research and
| : : 1 & D watercourses monitoring to adjust for specific
| Refer to attachment “F~ for Class geologic formations and soil
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Aquatic Properly Functioning Condition
March 20, 1997 Work-In-Progress

Chemical Contamination{
Nutrients :

low levels of chemical
contaminalion from agricuftural, -
industrial and olher sources, no
excess nutrienie, no CWA 303d
deslgnated reaches; compliss
with Basin Plans

Clean Water Act and stale
regulations

Being fusther explored for

appropriate verbiage and
standard.

Habital Acoess;

Physical Barriers

any man-mads banters present in
watershed allow upstream and
downstrearn fish passage ot all
flows ’

Habital Elements:

Substrate

Large Woody Debris

Pool Frequency

Pool Quality

Ctf-channet Habitat

Refer to attachment “B" for D-50,
_ pebble counl

Refer to altachment “C”° for Class
1 & 1 walercourses

Refer bo atachment “F" for Class
W walercourses

' Conditions for redwood
dominated areas is being further
explored, preliminary figures will

be avallable soon.

Refer to attachment “D" for poo!
frequency and sftachment °C" for
farge woody debsis

Refer to sttachment “D" and °C~;

malintaln exdsting backwaters with
cover, and low energy off.channel

areas fponds, axbows, efc.}
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Aquatic Properly Functioning Condition
March 20, 1997 Work-In-Progress

USDA 1893 (SAT Report)

Rafio

Streambani

>80% slable; ie., on avalge.
less than 10% of banks are
actively eroding

Change in Peald
Base Flows

<)



Aquatic Properly Functioning Condition
March 20, 1897 Work-in-Progress

1
Increase In

Oralnage Netwark Y

Zero or minimum Increases in
drainage network density due to
roads ; zeso increase In volume
capacity in naturel channels soes
not to degrade channel conditions

Watershed Read Management
“ Conditions:

Disturbance

Entire road network {including
permanent, seasonal, lemporary
and abandoned {legacy] roads,
landings and skid trafls) are
storm-proofed, amored or relired
{stream crossings aftered s0 as to
prevent erosion, mad blocked to
prevent motorized use, efc.). All
intact road surfaces and drainage
facilities and structures recefve at
feas] ennual inspection and
addiliona! Inspection during use
and wet pertods lor proper design
and function. Proper deslgn and
function evalualed according o
specific perfonmance standards
pertaining lo sedimenl deflvery,
dralnage hetwork densily and
votume capacity of natural
channels. All elements of the
road network (aund, through
inspection, to not meet or high
probabiity of not meefing
performance standards must be
treated, relocated or retired.

Fusther discussion wananted
based on outcome of PaiCo's
response fo SYP comments from
ggencles
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Aquatic Propariy Functioning Condition
March 20, 1997 Work-In-Prograss

Riparian Buffer - For specifics refer to attachmant
’ “E” for Class | & || watercourses.
Refer lo aftachmen *F" for Class
{ll walercourses.

The ripartan buffer systam
provides sdequate sliade, large
woody debris recnuftmert, and

Developed by staff in: WMFMSMWMW momorrmmmmmommafrmemmm
Psotection and Notth Caast Regicnal Water Qualily Control Board

Prepared for: Pacific Lumber Company habital conservation planning effort
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: . o SOWK NUKI : P.B/23
A TIPSR 2R Y REIR ™ > P

DATA USE AND EVALUATION

For purposes of water quality assessment and management, temperature data is used to assess impacts on any
beneficial water use(s). In the North Coast Region, attention is directed to the temperature requirements of cold
water fishery resources, particularly anadromous fish populations, as this beneficial use is extrémely sensitive to
sertain temperature conditions. Wide daily variations of temperatures and elevated water temperatures can cause
significant impairment of the successful propagation, rearing and survival of anadromous fish populations.

iegional Water Board staff recommends using two references for evaluating stream temperatures:

L. Temperature Criteria for Freshwater Fish: Protocol and Procedures published by U.S. EPA in 1977.

2 Guidance for Evaluating and Recommending Temperatures Regimes to Protect Fish, Instream Flow

Information Paper 28, Carl Armour, U.S. Fish and Wildlife Service, 1991.

Viaximum Weekly Average Tempera Requirement A

The MWAT is the mathematical mean of multiple, equally spaced, daily temperatures.over a 7-day consecutive
»eriod. A minimum of two data are required to determine the MWAT: the "physiological optimum temperature”

‘OT) and the "upper ultimate incipient lethal temperature” (UUILT). While the OT can be measured for numerous
shysiological functions, growth appears to be the most sensitive function. The UUILT is the "breaking point”
>etween the highest temperatures to which an ammal can be acclimated and the lowest of the extreme upper
emperatures that will kill the organism.

MWAT is calculated as follows':

MWAT = OT + UUILT - OT
3

OT = a reported optimal temperature for the particular life stage or fanction.

UUILLT = the upper temperature that tolerance does not increase with increasing
acclimation temperatures.

Ne have calculated a MWAT for juvenile coho for late summer rearing and found a narrow range of temperatures
vhich are dependent on acclimation temperature:

acclimation temperature UUILT oT MWAT
15°C 24°C 13.2°C 16.8°C

20°C 25°C 13.2°C 17.1°C
>23°C 25.8°C 13.2°C 17.4°C

The OT is the average of the preferred temperature range which is reported to be 11.8 C to 14.6 C (Reiser and
3jom, 1979, Influence of Forest and Rangeland Management of Anadromous Fish Habitat in the Western United
itates and Canada, USDA Forest Service Technical Report PNW-96).



Draft Properly Functioning Conditians for Sediment Levels (3/20/97)

Purpose of table: Idestify properly fimctianing sslmonid habitat and other beneficial use target conditions relative to instream sediment levels and hilislope sediment delivery mechanisms
on PL ownership. Sediment 1s one of several water quality and habitat vatiah!es used for evnlua!ingwalc.rshed health snd impects of management proposals.

i efcry and Targets’ The listed parametess ave based on izb and ficld research conducted throughout the Pacific Northwest (as described in Chapman 1988, Bjorm and
Rmnl”landolha‘s)aswdlasaﬁxmledmnmnﬁaf]ocalmdnﬁmmaﬂon&nmlehu’nCaMurma(Knupp1993 Bumns 1970). Baseline duia fur suse of i paramcters (e.g., V*,
pebble count) are not currently availabie for PA. lands. PLmaywwhtommpomwmoscpammlasmomwmnnomgwogrmﬁxﬁmmmtﬁuhmofmm condilioms and
effectivencss of management ections. Ideslly, additional research and monitoring dals from Northern Califamis will provide infarmation from which 1o derive watcrshed-specific larget
canditians.

5: Given the nature] variation in sediment loading between and within watersheds, s watershed inventory and analysis should determine exisling

RCT SR X AT Y
s::duncnt !cvels and edcnm'y reasmtab!e intervm largets, limeframes and management actions necessary to echieve long-term goals. A walershed analysss inclrding some form of sediment
budget, should clearly deline bascline conditions and identify relative cantributions of sediment from differcnt natural and human-induced sources {e.g., mass wasting, surface erasion,
roeds, in-channel storage, etc.}. . .

e ——————— e —
Numeric or namvstive Sampling locations
targel
Decrease in embryo %fines <0 8Smm <il-16% Based oa research Valentine Pratocaols Poolfiffle breaks, <3%
survival duc to described in Peterson et | (1995) using McNeil gradicat
reduction in gravel al (1992) for TFW, core samplers
pcrealnlity, pore Chapian (1988) and
space and dissolved Bums (1970) bascline
| oxygen data from 8. Fork Yager
Entrapraent of fiy Ypariicles <6.35mm <20-25% (Stecthead Bjomz and Reiser same same
emerging from redds and Chinook) (1951}, McCuddin
(1977)
Measare of spavming Geometric Mean >20mm Shirazi spd Seim Shirazi aad Scim n/a
vel quality Dizmcter (1979) (1979)
Measure of pore size Fredle Index >9 (coho) Lotspeich and Everest Lotspeich and Everest nfa
and permeability of (198 (1981}
ing pravel
Measure of v+ <20% Knopp (1993) Liste and Hilton (1992} | 3rd order, <3%
rearing/edult holding ' graditnt stteams
hsbitsl in pools
Measure of substrate Pebble count (DS0) 65-95mm Knopp (1993) Knapp (1993) same
rearing habital quality .




Suspended sediment Turbidity No visible inrease in Modified from Road Class I, IL TN
potentislly impacts turbidity due to timber | Use Mitigation Memo watercourses and
nuigrating operations in Class {, [I, | by PL (May 20, 1996} inside dilches that
juvenile/adull salmon & TNl watercourses and discharge directly to
inside ditches that walercourses,
discharge directly to
wslacoutﬁcs. I
Scour Chains Trend toward less Nowa and Frisscll Newa and Frissel low gradient, low
deposition (1993) (1993) coalmement
Surface erosion and Zero net discharge of
mass wasting from sediment in non-303(d)
managemenl aclivities listed waterbodies
Net decrease in
sediment delivery ffom
management aclivities
in 30%d) listed
watcrbadies (Numeric
oal o be delermined)
Macroinvertebrate To be determined U.S. EPA Rapid
population and/or Bioassessment
diversity indices Pratocols as adapted by

Bjermn, 7.C. and D. W, Reiser. 1991, Habilat requircments of salmonids in streams. American Pisheries Society Special Publicstion 19:83-138.

Bums, James 1970. Spawning bed scdimentalion studies in northern California streams. Inland Fisheries Division, Calif. Dept. Fish and Game.

Chapman, D.W. 1988. Critical review of variables used to define cffects of fines in redds of large salmonids. Transections of the Amesican Fisheries Secicty. Vol. 117, No. 1.

Knopp, Chrristophey 1993. Testing indices of cold water fish habilat. NmihComlRepdeduQu&h&CmMBoudmwopqﬁxmmmmeCdlﬁnmaDq)mmdFmed

Fire Protection.

Lotspeich, F. B. and F. H. Bverest 1981. A new method for reporting and interpreting lextural composition of spawming gravel U.S. Forest Servioe Rescarch Note PNW-139.
McCuddin, Michsel 1977. Survival of salmon ead troul embryos and fry in gravel-sapd mixtures. Master's Thesis. University of 1daho, Moscow.

Petesson, N. P., A. Henudry acd T.P. Quinn 1992, Assessment of cummlative cifects on salmomd habitai: some suggested parameters and target canditions. Prepared far the Washington

Depariment of Naturel Resources and The Cooperative Moniloring, Evaluation and Remdmennuﬂee 'l'mbuﬁ"dn!Witdhl‘e Agroement. University of Was!nngton, Seattle,

Washington

Shirazi, M. A, W K. Seim and D. H. Lewis 1981. Characterization of spawning gravel and stream system evalustion. Pages 227-278 in Proceedings from (he confexence on safmon
spawning gravel: a rencwable resqusce in the Pecific Northwest. WashmgtonStathmmty Washington WalchmrchCenlaR:poﬂ 39, Pullman. Criginally

published as EPA Repart EPA-800/3-79-109.

Valentine, Bradiey 1993. Stream suhstrau: quality for salmonids: gindelines for samphng, processing, and malys:s California Departmcal of Forestry and Fire Prolection, Sants Ras,

CA.
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Relationship between channel width and mean for debris diameter, Ienglh and volume and the number of pieces of debris in old-growth
Douglas-ﬁr forest streams (ﬁom Bilby and Ward-1989; . rx 1994) .

.-ln r..u.,- 4357 e RE

Bilby and Ward oy Fox
- “Key Pieces”/s

Geometric mean | Geometric mean | { Debris |AverageAverage Average

debris diameter | debris length Mebris piecd| - per | debris |length |  debris
(inches),, - (feet), | 100 |diameter] (feet) | piece

} feet }(inches) volume

{cubic feet§

33 | 16
25
20 |
1.7 =~
14
1.2

—t 1= A H‘?mv

22

-

1.1
1.0

1.0

08

08
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1/ Log,debris frequency/100ft = -1.12*(log,,channel width in feet*0.3048) +0.46*0.3048* 100
2/ Geometric mean diameter (in.) = [2.14(channel width in feet*0.3048)+26.43]/2.54

3/ Geometric mean length (f.) = [0.43*(channel width in feet*0.3048)+3.55]*3.281

4/ Mean debris piece volume(cu. ft) = [0.23(channel width in feet*0.3048)-0.67]*(3.281)?

5/ A "key piece” is defined as:

“...a log/and or root-wad that:
1) is independently stable in the stream bankfull width (not functionally held by

another factor, i.e. pinned by another log, buried, trapped against a rock or

bedform, etc.); and
2) is retaining (or has the potential to retain ) other pieces of organic debris.

Without this “Key piece”, the retained organic debris will likely become mobilized
in a high flow (approximately a > 10-year event) (Fox 1994).”

References notes

Bilby, R.E. and J.W. Ward 1989. Changes in charactenstics and function of woody debris with
increasing size of streams in western Washington. Transactions of the American Fisheries

Society. 118:368-378.

Fox, Martin 1994. Draft revisions of the WSA Fish Module Diagnostic Matrix: LWD assessment.
Muckleshoot Indian Tribe Fisheries Department dated June 6, 1994,

wmc:2/22/97




Properly Fanctioning Conditions for Pool Habitat

%&gd %: {deniify preperty lunclioning pocl habital comiiﬁoas‘lhat will provide juventie rearing habilat, adult holding habllat, and, petentially,
rmal and velocily refugia, dwing all sezsons of freshwatsr residency. P

for achievin: . Watershed analysis should determine existing poat habilat quantity and quality and the dislribution of good peol
endils s relationship fo key thermal refugia and spawning areas.
Biclogica! Patameter Numeric or narrative | Reference(s) Recommended Sampling locabons
Impacticoncem targel Method
Loss gff p:vemlel. : lg",adiem",ﬂ and | KKefleretal. 1985 Maasure distance Response reaches in
rearing habilal: average widths < 10 from point of vrith
slream syslems at Little Lost Man ‘alGrentetal In press | pcind of makam lemperature.
smafler sizesAroungsr Creek). depth, grnbabty dovmstream
ages and are subjact a/Nakarmya and tributary
to greates mortality | Numberalpoolsper | poo) i poni spacing | Swenson 1933 confluences {Kist
expressad by smeller mile equivatent to 1 pool per every 3 bfs ‘9] ] Advances in
refumn ratios. Loss of | PoCilopoolspating  § ryopon) wadihs an Hydro-Science and
adull holding habitat: | Passd anbls widlhs | quaragq (an), &ﬂfnge{zg;]g. Vol 1,
Deep m Parcenl of stream poal area >=20% of ’
Ratitat particferly | Surface area the total stream
escape cover and mm of pool surface area,
resting areas for al )
g‘giss‘:egz%ng Percent of number of pz;r:,c;::&,gho[mf:‘ ?-:ith Keller st al. 1995
low Bows and mature | PoOiS asseclated with | [yqp
i fesh water are WD ' b/Leopokt et al. 1964
lost, thus fewer, or In streams with
nonse, of those aduus. average g‘-mnt b/Keller and Melhom
"’P’O% | <3% and average 1978
SUCLESS widths <=19 meters
{based on Prairia bANakamura and
Creek). Swanson 1993
:ggxber of ‘I’OGS!OPB' Pqal ta pool spacing
g]mv;m! 1 pool per every 6

poai to pool spadng | cnannel widths on

besed on bfs widhs average (b)

Percenl of stream =250

swface area 00! area >=25% of

e lotal stream

fNAIN H‘?’GILLLTTI_
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conpiised o pool surface ares, 50% of | Peleson et al, 1002
habiat fhe stream surface
area composed of
pool habltals {¢/)
Percent of number of | 50% of # of pools
% assoctated wiih | associated with LWD
Loss of summer Maximum deplh >=3 leel maximum ™~ | Plalls 1983, Resldural maximum same
relupia: Fsh deplh, pool depth during
experlence summer low flows.
hae;'s'ﬁgf ally Volume V* — (see sediment
thermael stress table)
rasuiting In
dmea?ased La;:esdo! .
s . 8
. ; Cov The asstampiion is
wintar refugia: Fish “ made thal I LWD
from high velocitles tevels, bank stabilily,
and dparian stand
during high winter conditions are met
flows can be flushed '
from the syslem cover will be
resulting in smeller adequste
takun ratics, higher
mortality from strass
(turbldly, starvalion})
can eccur
|
Notes:
Beschia, R'lj gm%vgaa%aus 1988. Marphological features of small streamrs: Sigaifcance and funcios. Waler Resources Bufletin, Vol. 22,
no.

Primary and secon s...a variely is needed for various age-classes

-Nearly 90%oﬂhepog-r|ﬁle sequences may consist of channe! reaches 3 lo 9 channel widths In length.

-Thus the size, mmncy distribution, and qualily of pools in a sfream depend upor the mechanismis of formation and other
characterisics as size of chamnels subslraiss, erodabilily of banks, and depth of flow.

Grant, Swansaon, and Volman (GSA Bulletin manuscript in revisw)
Richards {1978 a,b) and Milne (1982a) carrotorated that pool-lo-poacl spacing is a funclion of channel width.

CD /T 1



-The frequency distiibulion of pool-to-pool spacing in bouldsr bedded streams peaked betwesn 2-4 aclive channel viidths, though some

sireams nad bimodal diskibution with a primary peak at three and a secondary peak al 6 (with a ranga as high as 45).

vﬁumch and Glbert (1975} observed that small streams and lotrenls seeined to have daminant wavelengths of 2- 3.5 times the channel
idth. : '

Mine {1982a) nated that bed form spacings can saslly bs upset by variavon in sediment mixiures and lho pressiica of ‘residual’

bedltoad. which disallowed (he kigh bed-ranspart ratss that prodece tegutar repeating distances.

-Fiald obsesvations suggest thal distinct channa! units do not form where sediment supply is high and channels are wide. Instead, braiding

occurs and channel bad marphalogy Is characlerized by {ong, featureless raplds {(Fahnesloch, 1883; keda, 1975).

Kefier, EA, A 0MacDonald, T. Tally, and N.J. Menit. 1885. Effecis of large organic dehris an channel merphology and sediment storage in
selected ribularies of Redwocd Creek, noifiwvestern Callfornta. 14 Geonmrrtﬁc pracesses and agualic habitat in the Redwood Creek
basin, nariestern Cafifarnia. U.S. Gaalogical Survey Professional Paper 1454, Nolan, KM, HM, Kelsay, and D.C. Mawan, (ed.s]. U.S.

Gov. Pdnt. Office, Washinglon.

Keller, E.A. and W.N. Methorm. 1978. Rhythmic spacing and origin of pocls and riffles. Geo. Soc. 6f Am. Bul. V. 89, p. 723 - 730.
-70% ol the variahifity of spacing in can ba explalned by variablily in channel widlh,
-Alluvid and bedrock channsls in ent dimates had peal spacing that was statisticelly from the same population.
-Pcol to poa! spacing Is determined by measuring the distance bebvaen the maximum depins of adjacent podls.
~Channsl widlh & measured at a point on the riffle betwsen pools where the cross-chamnel profie is nearly symmatricel and the banks well
delim:if ailx;g S‘ de!lr:;ated by the wid'h of be¢ malarial or the dislanoe behween major breaks in sltepe from (he bollom of the charmel la the
banks annel. )
-The avaraga spacing Is six times the channel widih.__.the conclusion of Leopold and others {1964) thal pools are spaced approximalely five

%o ssven Bmes the channel width.
Petersan, N.P,, A. Hendry, and Dr. T.P. Quinn. 1892. Assessmenl of cumulative effects on salmonid hahitat: Some suggested parameters and
condhions. Prepared for the Washingten Dep{. of Nalural Resources and the Cooperative Manaring, Evaluafion and Research
Commiftee Timber/FHsh/Wildlife Agresment. TFW-F3-92-001. Center for Streamside Studies, UWY, Sealtle, WA 38195,

. Nakamura, F., and F.J. Swanson. 1993. Effects of coarse woody debris on mosphology and sedimem! siorage of a mountain stream system in
wastern Oregon. Earth Surf. Proc. and Landl v.18, p. 43-61. '

|sea also; Elssr 1868, Lewis 1969 ]



Property Functioning Condition for Riparian Forests and Buffey

Puspose of table: Identify properly functioning riparian zone conditions relative to producing 1asgeted levels of lazge woody debris,
-meintgining targeted lemparasirs mogiwes; iniligniing potential sedimeni «Sectsuminiatenals defivered throga overland flodand
bank cutting, and late-successional forest habi{al. The latier includes retention of key habilat elements, including farge snags, large
woody debris on the forest floor and large sized trees.

Approach for achieving goals: Watershed analysis should determine existing riparian zone stand structure and composition as well as
patential fo provide key watershed inputs including large woody debris, stream-bank stability and to function in maintaining targeted
temperalure regimes aud late-successional forest habitat siructure and composition. ’

LN M D el

Biclogical Parameter Numeric or A Reference(s) Recommended Samgpliog locations
impact/concern narralive target Method
Low large woody | Quadratic mean > 24 ia. dbh gr > | Bilby and Ward USDA Forest distal to ouier
debris (LWD) tree diameter targeted sve. "key 1989, Ca. Board of | Service 1995 macgin of channel
recruitment (QMD) (/1) of piece” LWD Foresiry 1997, Fox migration zone (J3)
potential fully-stocked siaads | diameter (/2), 1994
whichever is greater
Ave. aumber of Redwoad: i, | Redwo od (SAF same same
large trees peracre {23.8 >32in. 3 % | Type 232)
by dbh class 17.4 >40in. IL& '
Douglas-fir: (/x) | Dauglas-firfmixed
18.5,163> 30in%f evergreen (SAF
11.0,9.0 > 40in.™ | Type 234)
High mid- to late- | Overstory free Ave. of al least 85 | Flosi and Reynolds | USDA Forest same, assessed for
summer water canopy closuse percent overstory | 1994 Service 1995, «very 200-ft section
temperature tree canopy closure | 26902 eushed | Ganey and Block of riparian zone, on
regimes Z) . SR By 1994 each side of stream

~— N .
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a) Ave. tons of
farge organic debris
per acre;

a) redwood:

to be determined
from samples of
old-growth :
redwood forest

riparian zones

Douglas-fir:
24.2 (ons per acre

of materials greafer

_| than 10 inches on
-sinall ead

Jimezson et al 1996
EDDUG-B'tEJ

b) Ave. number of

large pieces of
wood on ground

per acre

b) redwood:
to be determined
from samples of
old-growth
redwood forest
riparian zones
Douglas-fir:
>30" 38
>20"&<30" 6.9
>|15"&<20" 63
>10°&<15" 12.7

Fimerson et al. 1996 |

i ii)c.u(, - .’:1@

¢) percent surface
cover and
undisiurbed area

c)atleast3¥ V5
percent

Ca. Board of
Forestry 1997

HiLLsLope

USDA Forest
Service 1995

.} Sampling locations ]

distal to outer
margin of chanael
migration zone

Wirraaoeir s G
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{CBF)



Properly Functiening Condition for Riparian Forests and Bufler {continued)

Biological .. __ | Parameler Numeric or Reference(s} .. .. _ | Recommended . [Samp!ing locations _
impact/concern _narvative faf, Method

Maintain farge Saags per acre >30 | Ave. of at least Richter 1993 same same, assessed over
snags for near- in. dbh three snags per acre at most 18 acres of
stream habitat > 30 in. dbh (/5) riparian zone (/6
complexity and to '
supplement
potential LWD
Loss of vegelative | Stream bank *Good" to Pfankuch 1978 Pfankuch, 1978 Lovwer end upper
cover and sediment | stability “Bxcellent” stream banks (Pfankuch
effects from stream ' bank stability ° Refer. 7O 1978) and channel
bank erosion affosded by root ol e Thens migration zone

systems of large h(:‘f( ;“?_"',""' Iy

trees supplemented | "~ 4

by large wood and

shrub (ayer

/1 Only rees > § in. dbh are included in QMD calculations. Confidence interval of + 5 percent at 95 percent.

2 Sec tables under "Targeted Conditions for Large Woody Debris.®

/3 Sec chanuel migration zone definition in "Aquatic Conservation Strategy” (USDA and USDI 1994, "Record of decision.") .
{4 Increase to greater than 90 percent where tempersture regimes do not meet the criteria for “properly ﬁmcuomng '
/5 Assuming a 100-foot-wide zone on both sides, this would be equivalent to > | 4 large snags of this size per 100 feet of streamw
/6 Assurning a 100-foot-wide zone, this would be equivalent to an assessment per 0.8 mifes of stream.
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Properly Functioning Condition for Class [Tl Watercourses

Purpose of 1able: Identify properly functioning conditions within zones containing class [Tl watercourses. These conditions refate to
producing (asgeted levels of farge woody debris for terzestrial specics and for defivery to aquatic imbitats, mitigating potentief sediment
effects to dlass I and IT habitats and asscciated species from sediment delivered through class [l watercourses and producing key
habital elements. The latter includes retention and psoduction of large saags, large woody debrds an the forest floor and large trees.

Approach for achieving goals: Walershed analysis should determine the existing stand structure and compaositien of trees, snags and
downed woody materials and other clements aforig class ITf watercourses, evaluate the risk of sediment effects to aquatic species
(including salmonids, salamanders and frogs) from timber opesations aear class [l watercourses, evaluate the potential to provide key
watershed inputs including large woody debris, stream-bank stability and to function in maintaining targeted hill slope habitat structure

and composition.

Biological Parameter Numeric or Reference(s) Recommended Sampling localions
| impact/concern nacralive target L Method

Low snag and large | Ave. mumber of All species: (/1) Bisson et al. 1997, | USDA Forest within "equipment

woody debris green trees peracre § 3 > §1im, < 15 in, | Cline et al. 1980, Service 1995 exclusion zone"

(LWD) recruitment § by dbh class 3 >15im,<30in. | Freel, 1998, (/2)

potential 3>30in. -Richter, 1993

Maintain large “Soft® and "hard" Al species: Cline et al., 1980, same same

snags for near- snags per acre 1, { >1lin.< 1Sin. | Freel, 1991,

siream habitat 1,0 >15in.,, <30in. | Richter, 1993

complexity and fo 1,1 >30in.

supplement

potential LWD
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a) Ave. tons of
large organic debysis
per acre,

Numeric or

ATRe

a) redwood:

to be determined

from samples of

old-growth -

redwood forests
Douglas-fir:

24 2 {ons per acre

of materials greater

than 10 inches on
smafl end

Reference(s)

Jimerson et al. 1996

b) Ave. number of
large pieces of
wood on ground

per acre

b) redwood:
io be determined
from samples of
old-growth
redwood forests
Douglas-fir:
>30" 38
>20"&<30" 69
>15°&<20" 6.3
>10°&<15" 12.7

Jimerson et al. 1996

c) Pescent smfaoe
vegelative cover

c) at least 95
percent susface
vegetation

Ca. Board of
Forestry hill slope

.I L] smdy
3

Recommended
Method

| uUspARos

Service 1995

Sampling locations

withia equipment
exclusion zone




Sampfing locations

Numeric or Reference(s)
narrative larg

cover and sediment | stabifity “Bucellent” stream banks (Pfankuch
effects from stream - bank stability 1978)

bank erosion afforded by root
systems of large
jrees supplemented
by farge wood and
shrub layer

/1 This number of irecs in each sizg class would be permanently marked for etention prior to each hasvest entry.

2 Equipment exclusion zones will be esteblished along all class I watercourses. Zone widths will vary accordmg to siope class,
silvicultural prescription, yarding method and method of site preparation, slope location (e.g., upslope vs. "inner gorge")

and downsiream resources to be protected.

73 Personal communications from Peter H. Cafferata, California Department of Forestry and Fire Protection, March 3, 1997 and based
on information cbiained through the Hill slope Monitoring Study funded by the Cafifornia Board of Forestry.

Loss of vegetative | Streambank . . | “Good" to .t Pfankuch 1978 . Pfe::kuc!:, 978 Lowerandupper. |- . ..
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